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(54) CnOCOB rEHEPAUMM RJlASMbl M YCTPOMCTBO flJlJl EPO 

ocyiMECTBnEHnyi 

MaoepereHMe OTHocMTcn k nnasMeHHoPi rexHUKe. a TOMHee k cpeAcreaM Ann reHepupoBaHMS nnaawbi c 
McnojibaoBaHMeM BHeiuHiix a/ieiapoMarHHTHbix noneii CBepxewcoKOM HacxoTbi m npeAHasHaneHO nns\ 
McnoJibSOBaHMfl B ManoMOiAHbix M JierKO xpaHcnopTupyeMbix, cosAaioiAvix CBM-nnaaMy ycraHOBKax. 
KOTopbie Moryr 6brrb ncnonbSOBaHbi b cawbix paaHbix orpacnqx. Hanpuwep njiasMeHHa^i o5pa50TKa 
nosepxHOCTM MaTepwajioB, aKOJiornMecKan oMMcxKa ot apeAHbix npMwieceft Bbi6pocoB npoMbiameHHbix m 
6b!TOBoro xapaKTepa. b weAWMUHCKMX m 6MOJiorMMecKMX npMno>KeHMflX m t.a. CyiMHOCTb M3o6peTeHM« 
3aKnK)MaK)Tcn b tom. mto B036y>KAaK)T Kone5aHMJ? hb Macroxe. cooxBeTCTByioineM pe30HaHCH0ii nacTOxe 
CMcreMbi. oepaaosaHHOM mcxomhmkom CBM-M3JiyMeHM?i (MamexpoHOM) 1 m peaoHaxopoM 3. onpeAe/iJirax 
o5nacxw nyHHOcru ycraHOBMBiueMCfi cxonneM BoriHbi m HanpaBJieHne Kone6aHMM aneiapuHecKoro seiaopa 
B peaoHaxope. Koxopwii coeAMHniox c paapflAHoili Kawepow 6, ycxaHaanMBaKDx Me>KAy hmmm cn/ibHyK) 
CBnab a paapqAHOM Kawepe nccjieAywx pacnpeAeneHkie aneiapoMarHiiXHoro no™, ^nKCwpyfl o5/iacxw 
nyMHocxM pa3MemaK)x nHMUMaxop 4 b o5/iacxM nyHHOCXw peaoHaxopa m paapflAHOft Kawepbi, npw axowi 
opMeHXMpyKDx ero oxHOCuxenbHO HanpaBneHun Kone6aHMM aneicrpMMecKoro aeiaopa b peaoHaxope. nocne 
Hero B036y>KAaK)x KOJie6aHMn Ha Macxoxe, cooxBexcxsyjomeM pe30HaHCH0M Macxoxe cucxewbi mcxomhmk 
CBM-M3JiyMeHiifl - peaoHaxop - MHnqMaxop - paapHAHan KaMepa. yBennHUBafl Hanpfl>KeHHOCTb 
sneicrpoMarHMXHoro nonn ao BenuMMHbi, npeBbiuuaioiiiei^ npo5oMHyK) HanpjDKeHHOcxb fl^q raaa. 
3anonHnK)U4ero paapyiAHyK) Kawiepy. MHWuMMpyn xewi cawwM pa3pHA. m B03AeMCXBneM CBM-M3JiyHeHM« 
reHepupyiox n/iaawy. TexHunecKuvi peay/ibxax - o6ecneMeHMe cxa6M/ibHOCXvi m ycxoMMMBOCXn reHepaMnn 
pa3pnAa aha ctJopMnpoBaHun HenpepwBHoro noxoKa nnaawibi b nK)6oM raaoBOM cpeAe. 2 c. w 12 a.n. cp-nw. 

5 MJl. 



H3o6pexeHMe oxHocm-cfl k nnaaMeHHOw xexHWKe. a xoMHee k cpeACxaaiwi Ann reHepMpoBaHwn nnasMbi c 
McnojibsoBaHneM BHeiuHnx a/ieKxpoMamMXHbix nojieft cBepXBbicoKofi Macxoxbi, m npeAHa3HaMeHO aha 
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Mcno/ib30BaHM?i B wanoMOLMHbix M nerxo rpaHcnopTvipyeMbix. cosAaJOLUMx CBM-rmasMy ycraHOBKax, 
KOTopwe Moryr 6biTb ncno/ibsoBaHbi b caMbix paanux OTpacjinx. HanpuMep. xaKnx KaK rvnasMeHHan 
o6pa6oTKa noBepxHOCTw MaTepwa/ioB, sKOJioniMecKan oHncTKa or BpeAHbix npuwecew Bbi6pocoB 
npoMbiLUJieHHbix M GbiTOBoro xapaKrepa, b Ntenvuxv^Hcmx m 6iio/ionmecKvix npMJio)KeHii5)x m t.a. 

Ba>KHeMiueM npeAnocbiriKOM 34)ct)eKTMBHoro npaiaimecKoro ncno/ibsoBaHMH nnasMbi CBM-pa3pflAa 
flB/iflercfl CTa6M/ibHocTb ee reHepauMii npM bo3mo>kho 5ojiee hmskmx ypoBH^x Hanp^wceHHOCTH 
aneiapMHecKoro nom BoriHbi KaK b MMny/ibCHbix, TaK m b HenpepbiBHbix pe>KiiMax reHepaMMM. OrcyrcrBMe 
CTa6MxibHOCTii reHepauMii n/iaaMbi npatcnmecKii no/iHocTbK> saKpbiBaeT bo3mo)khoctm ee np^MeHeHun b 
TexHO/iomnx, a paSora npn BbicoKvtx ypoBH^x aneiapMMecKiix noneui npvtsojxvn k Heo6xoAi^MocTii 
Mcno/ib30BaHMn M0U4Hbix M AoporocTOflii4iix CBM-ycraHOBOK, nMeKDinnx k TOMy >Ke noHM>KeHHbiM pecypc 
pa60Tbi M pa6oTaiOLi4MX, kbk npaBUJio, b M30JikipoBaHHbix 6oKcax, 3au4Mii4aK)Li4iix nepcoHa/i or 
pemreHOBCKMX m CBM-nsnyMeHMtii. 

KaK npaBMJio. ^n9\ ocyiMecrBJieHiifl stmx cnocoSoB iicnonb3yK)TC5i nna3MOTpoHbi, coAep)KaLi4Me reHeparop 
CBM, BOJiHOBOA AJi5^ nepsAaHM mou4hoctm k o6/iacTM tab oSpasyeTcn m noAAep>KMBaeTCfl nna3Ma 
[RopoiiiKOBafl MeTajinyprnfl n HanbineHne noKpbirnM/noA peA- A- t.h. npocj). B.C. MMTMHa.- M.: 
MeTajiJiyprnn. 1987. c. 631-635; naremr CUJA N 4370539. MKM^ 8 23 K9/16. HKM 219/121PW. aasB. 
07.10.80. ony6. 25.10.83; naTBHrCllJA N 5210392. MKM^ B 23 K 9/00. HKH 219/125.52. 3a«B. 07.11.90. 
ony6. 11,05.93]. 

B KanecTBe tbrom oBnacTM MO>KeT 6biTb kfcnojib30BaHbi BaKyyMHBH KBMepa, pe30HaTop mjim npocro 
Tpy6Ka. nepeceKaK>Li4afl BonHOBOA- 

noAo6Hbie ycraHOBKM Tpe6yioT cneuvia/ibHbix cpeACTB ^n9^ MH^MkiauuM nna3MeHHoro pa3p5iAa. Hanpi^Mep 
noHii>KeHMe Aaa/ieHMP ra3a ao npo6oPiHoro. c6nM>KeHMe oneKxpoAOB. BHemHSfl noAana MCRpw b aoHy 
o6pa30BaHMfl nnasMbi nnn HenocpeACTBeHHoe 3aMbiKaHMe aneKtpoAOB. Bee arn cpeACXBa no3BonflK}T 
nojiyMMTb MHoroKpaTHyK) nHMquaunK), ho Mcnonb30BaHMe mx rpmboamt k SbicrpoMy pa3pyLueHMk) 
aneKTpoAOB. 

FopeHMe nna3Mbi b xaKMx ycraHOBKax HeycroMMUBO, b tom crynae. ecnw OHa noracHer. An« ee noA>KMra 
Hy>KHa HOBBfi BHeujHns) b4HiiL4MaL4M5i pa3pflAa. 

Kpowe Toro, 6onbLJUiiHCTBO xaKnx ycrpoi^CTB rpoiwiosAKM. m aji« mx McnojibaoBaHMfl HeoSxoAUMO HajiMMwe 
TaKMx cpeACTB, KBK BBKyyis/iHa^i CMcreMa. ctunoBan ycraHOBKa An^ ycraHOBJieHtiH BbicoKOM Hanpn>KeHHocTii 
CBM. a TaK>Ke cpeACXBa 3au4HTbi or CBM-M3nyHeHMn, mto 3HaMMTenbH0 yc/iOKHfler Mcno/ib30BaHMe. 
oco6eHHO A^n TBKkix o6jiacTeM, kbk M^A^Mi^Ha, >0Be/i(ipH0e Ae/io m r.n. 

kl3BecTeH cnoco6 reHepaunn njia3Mbi. 3aKnK>MaK)Li4M£ic5) b tom, hto c noMOU4bK) a/ieKipoMamiiTHOM BOJiHbi 
CBM-AMana30Ha b rasoBOM cpsAe co3AaK)T MHnqmipoBaHHbivi paap^A n reHepupyjOT n/iaswy. CTa6MJibHan 
reHepai4Mfl n/iasMbi b raaoBOM cpefle npn sosAePicTBUM hb nee aneiapoMamnTHoii CBM-bo/ihom 
npoMCxoAMT npn npeBbiiueHMM Hanpn>KeHH0CTM aneicrpimecKoro no/in BoriHbi nopora 3a>KMraHMfl 
caMOCTOflTenbHoro pa3pflAa (CSopHHK HayMHbix TpyAOB/flOA psA- Ji r. JlnTsaKa. CBM-pa3pflA BbicoKoro 
AaBJieHMJi B nysKax a/ieKTpoMamnTHbix bojih.- fophmPi, 1988, c. 141-142). 

flnn peannaaumi aToro cnoco6a b o5nacTM nnasMooOpaaoBaHMq pa3Meu4aK)T nHnqnaTop. 
Hcno/ib30BaHne nHMquaTopa b HecKonbKo pas noHMKasT nopor reHepaukin n/iasMbi B saBMCviMOCTM ot 
Aaa/ieHMn rasa. BMecre c TeM npocTpaHCTBeHHO-BpeMeHHa^i cTa6iiJibHOCTb BocnpoM3BeAeHMf) CBM- 
pa3pPAa BO MHomx cjiyManx OKa3biBaeTC^ aecbMa HeyAOBneTBopurre/ibHOM. 3to He>Ke/iaTe/ibHoe 

CBOMCTBO MHMUIiMpOBaHHOrO pasp^B 0C06eHH0 $?pKO npO^B/ineTCfl npM nOHIDKeHUM Hanpfl>KeHHOCTti 

aneKTpiiMecKoro no/iR CBM-M3riyMeHMn ki npenRTCTByeT npaKtMnecKOMy iicnonb30BaHiin rina3Mbi pasp^iAa c 
xapaKTepucTiiKaMM, HaxoA^iMMMMCsi b o6fiacTM HecTa6iinbHOM reHepaqnM rina3Mbi. 

kl3BecTeH cnoco6 reHepautiii nnasMbi. 3aKnK>HaK)mMi^c5i b tom, mto b rasoBOii cpeAe c noMOU4bio 
aneKTpoMarHMTHOM BonHbi CBM-AnanaaoHa cosAaKJT MHMunMpoBaHHbm paapyiA, reHepupyioiniift njia3My. 
nocjie cosAaHMfl paapnAa 4)MKCiipyK)T nonyMeHHyK) crpyKrypy paap^Aa, BbiAeji«K)T nepnoAHMecKH 
noBTopnK)U4Miicpi aneMBHT CTpyicTypbi m paaMeiqaKDT b o6nacTb nna3MOo6pa30BaHMfl nHMunaTop, 
reoMeTpMMecKne napawieTpw m ciDopMa KOToporo MAeHTHMHW nepnoAnnecKM noBTopflK)Li4eMycfl ajieMCHTy 
crpyKTypbi pa3p5?Aa npn ero ^MKcaqkiM. 

fXnn ocyiLiecTB/ieHnyi cnoco6a McnonbaoBaHO ycrpoMCTBO, C0Aep>Kau4ee CBM-M3JiyMaTenb, 3ano/iHeHHyK) 
raaoM pa3pRAHy»o KaMepy m pasMeuieHHbm b Heft MHnqiiaTop, 4)opMa m reoMeTpuHecKue napawieTpbi 
KOToporo noAo6paHbi nAeHTHMMbiMn aneMBHTaM crpyKrypbi pa3p;iAa [naTBHT Pct> N 2046559. MKH^ H 05 
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H 1/46, 3am, 30.12.92, ny6ji. 20.10.95. 5M N 29]. 

3tot cnoco6 no3BonfleT AOcrarosHO xopomo noHwaiiTb nopor npo6o5i, ho ecjin AasneHMe b 
raaopaspRAHOft^ lOMepe nopHAKa wjim Bbiuie aTMOcc|)epHoro, rpeSyeTCfl oneHb sbicoKa^j Hanpn>KeHHocTb 
aneicrpdHecKoro nonn m cooTBeTcraeHHo oweHb So/ibiuafi noABOAMMaa MOiiiHocTb a^ih MHnuMauMn 
pa3pRAa B rase npn BbicoKOM AaBneHnii. 

KpoMe Toro, Ka)KAbiii paa npn M3MeHeHiiii ncno/ibsyeMoro rasa m/im ero pa6oHero AasneHMn hboSxoammo 
iwieHflTb KOHc|)Mrypai4MK> MHHqMaTopa, mto SHawMrejibHO ycnoJKHner ero npaicrimecKoe McnojibsoBaHwe. 

SaAanei) HacT05m4ero M3o6peTeHMfl ^iBJinercfi oSecneMeHne cTa6iiJibHOCTO h ycroi^MMBOCTii reHepaqkiii 
paap^a f\n^ ct)opMMpoBaHMM HenpepbiSHoro noTOKa nnasMbi b nK>6oM raaoBofi cpeAe nyreivi 
aBTOMarimecKoro B03o6HOBJieHii;i MHnuHauMii n/ia3Mbi npii jik)6om AaajieH^M ra3a m i4cno/ib30BaHiiti 
ManoMoutHbix mctomhmkob CBH-M3JiyHeHi4n. 

nocraaneHHaw 3aAaHa peujaexcfl xeM, mto b ii3BecTH0M cnoco6e reHepaMUM n/ia3Mbi. 3aKnK)MaK)U4eMCfi b 
MHMMMnpoBaHMM paspjiAa b raaoBOM cpeAe c noMOu^bK) aneKTpoMarHHTHOM Bo/iHbi CBM-AnanaaoHa. 
McnonbsyioT ManoMoiiiHbiM mctomhmk CBM-ii3nyHeHM5i, HanpnjKeHHOCTb aneicrpoMarHMTHoro nonn KOToporo 
noBbiujajOT. An« nero ncno/ibayjOT oS-beMHbm peaoHarop, ycraHaBJinBajOT cunbHyK) CB5^3b Me>KAy 
MCTO4H11K0M CBM-M3JiyMeHM« M pesoHaTopoM, B035y>KAaK)T KOJie6aHMfl Ha MacTore, cx)OTBeTCTByK)U4eM 
pe3OHaHCH0M HacToxe cucreMbi, o6pa30BaHHoft mctohhmkom CBM-M3JiyHeHMn m pesonaropoM, 
onpeAennioT o6jiacrni nynHocTM ycraHOBMBiueMCfl croflsew bojihw m HanpaB/ieHne KO/ie6aHMft 
aneiapuMecKoro aeicTopa b pe30HaTope, KOTopbiM coeAMH^icT c paspflAHow KawepoM. ycraHaB/inBaiOT 
Me>KAy HMMM CMJibHyK) cBfl3b. B pa3p«AHOM KaMepe MCcneAyJOT pacripeAe/ieHne a/ieicrpoMarHMTHoro no/in, 
cjDMKcupyji o6/iacTM nyMHOCTM, pasMeii^aioT nHnqnaTop b o5jiacTM nyMHocru peaoHaropa m paap^AHOM 
KaMepbi, npii aroM opueHTupyKDT ero oTHocMreJibHO HanpaBneHun KoneGaHMM aneKipuHecKoro Beiaopa b 
pe30HaTope, nocne sero B036y>KAaK)T KOJie6aHMR hb Macroxe, cooTBeTCTByK)UL4eii pesoHaHCHOM Macrore 
CMcreMbi MCTOHHMK CBM-M3JiyMeHiin - pe30HaTop - MHMUMarop - pa3py»AHafl KaMepa, yse/iMMMBan 
Hanpfl>KeHHOCTb aneKipoMarnnTHoro nonn ao BennHMHbi. npeBbiiuaioiMeM npoSoMHyro Hanpfl>KeHHocTb 
ra3a, 3anojiHnK>LMero pa3pnAHyK) Kaiviepy. MH^untipy^i TeM caMbiM pa3p^, n B03Ae(iCTBkieM CBM- 
nanyneHMn reHepupytoT njia3My. 

KpoMB Toro, nocraBJieHHan 3aAaHa peuiaeTCH tbm, mto ycrpoMCTBO ocymecTB/ieHMw cnoco6a 
reHepaqnM nnasMbi, coAep>KaLL|ee mctomhmk CBM-nanyMeHUfi, aanoxiHeHHyK) ra30wi pa3pjiAHyK) KBMepy m 
paaMeLMBHHbM b new MHnqMaTop, Bbino/iHeHHbm na TOKonpoBOAflLuero Maxepnana. AonoriHeHO 06'beMHbiM 
peaoHaTopoM. a MHUMnaTop ycTaHOBnen oAHoapeMeHHO b no/iocTflx paapnAHOM Kaiviepbi m pesonaTopa, 
npki 3TOM KOMBM nHnqMaTopa, pacnoJio>KeHHbm b pa3p5^AHOM KBMepe, pa3MemeH b o6nacTM nyMHOCTki. 
ycraHOBMBUieficfl snyrpvi pa3paQHoi^ Kaiuiepbi croflMei^ BOJiHbi, a Apyroi^ * noMeLi4eH BHyTpM pe30HaTopa b 
o6nacTb nyMHOcru, ycraHOBUBUjef^Cfl b hsm cromej^ BO/iHbi, a b KaMecrae McrroMHiiKa CBM-i43JiyMeHii5^ 
Mcnojib30BaH CBM-MarneTpoH, padOMan MacroTa KOToporo cooTseTCTByeT pe30HaHCHoi!^ MacTOTe 
o6-beMHoro pesonaTopa, npw stom si3JiyMaK)U4iiji sneMeHT CBM-MarHeTpona pacnono>KeH snyTpw 
oS'beMHoro pesonaTopa. 

OnTMManbHoe yae/iMMeHMe Hanpn>KeHH0CTM s/ieicrpuMecKoro no/in MO>KeT 6biTb nonyMeno, ec/iw Koneu 
MHMquaTopa, HaxoA^iM^Mcs) b pe30HaTope. opMeHT^poaaH napanjie/ibHo HanpaBJieniiK} KoneSankif^ 
sneKTpMMecKoro seicropa. 

ripn 3TOM (iHMMdaTop Mo>KeT 6biTb BbiPOJiHeH TBK, MTO KOHBu HHMMnaTopa, HaxoAnu4iiMCfl B pe30HaTope, 
nnSo coeAMHeH, nnSo He coeAnneH c ero npoBOASLneM nosepxHOCTbK), bo btopom cnynae A^^awexp ero 
KBK MMHMMyM B 2 paaB 6ojibUje A^aMeTpa kohub nHMunaTopa, HaxoA5^ii4erocn b paap^^AHOvi KBMepe, a 
AiiMHa ero Bbi6paHa m3 cooTHOLueHun 

L = nA/2+X/4, 

rAe L - oSiyaw Anma HHMMtiaTopa; 

X - AnwHa BO/iHbi CBM-ki3JiyHeHMn b cbo5oahom npocxpaHCTBe; 
n = 0.1.2... 

Oopwa MHMuviaTopa MO>KeT Sbrrb npaKTHMecKn nioSoM, ho ynpouieHMfl naroTOBneHM^ nHMunaTop 
MO>KeT 5brrb BbinonHen npnMo/ikiHeMHbiM mjim MaornyrbiM. nanpuMep, b bha^ U-o6pa3HOM neT/in canaM, 
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npw dTOM B o6/iacTM nyMHOcTM, ycTaHOBiiBUJeMC5^ BHyrpn peaoHaTopa crojiMeM bojihw napannenbHO 
3/ieKTpMHecKOMy BeKTopy, pacnono^KBH yMacroK neTJiM cBnan, coeAiiHi^iouiMM napanne/ibHbie ee Macni. m 

ero AHMHa paBHa X/4. 

MH^qviaTop MO>KeT 6brrb sbino/iHeH b bmab AByx nepneHA^KynnpHO cx)eA(iHeHHbix np^tMOJiMHe^Hbix 
ojpesKOB. VI AnMHa ero oTpe3Ka, pa3Meix4eHHoro BHyrpti peaoHaropa napajine/ibHO ajieiapimecKOMy 

BeKTopy. paBHB X/4. 

flnn Mcnonb30BaHMfl ycrpoMCTBa. HanpuMep b icaMecTBe cpeACTaa nn9\ n/iasMeHHoro HaneceHnq 
noKpbiTHM, Hanpi/iMep Ha noBepxHOcrb pe>Kyii4ero MHcrpyMeHra, nHMu^aTop MO>KeT 6biTb BbinoJiHeH b BMAe 
TpySonpoBOAa, m Koneu ero, H^xo^R\mihcs^ pe30HaTope, BbiBCAeH us Hero m noAKntoneH k ciicreMe 
noAaMM raaa. 

flna ct)opMMpoBaHMjj crpyn nnaawbi KOHeq BbinonHeHHoro e bma© Tpy6onpoBOAa MHUMnaTopa, 
pa3Meu4eHHbiM BHyrpn pa3p59AHo(^ KaMepbi, MO>KeT 6brrb cHa6>KeH connoM m3 TyrorinaBKoro MBTeptiana 
m/mjim HBAera rpySKa m3 AM3/ieKTpMHecKoro MaTepwajia c BbicoKOi* xeMnepatypoi^ nnaBneHUfl m hw3kwmii 
noxepflMM aneprMifi hb CBM, nanpuMep m3 Kaapqa. 

fljifl ynpoiyeHun KOHcrpyKUMM pasp^AHafl Kaiwepa MO>KeT Sbrrb Bbino/iHeHa b bmab uMJiMHApa, 

KOBKCkia/lbHOrO C MaCTbK) MHMMMaTOpa, paCnO/10>KeHHOil B HBM. 

ConocraBMTenbHbiM ananMa noKaaaji, mto aaflsnjieMoe peLueHne OTnuHaeTcn ot npoTOTuna tsm, hto 
B036y>KAa»OT KOJie6aHii5i hb MacTOje, cooTBeTCTByK)U4eM peaoHancHOM Hacrore CMcreMbi, oepaaoaaHHOM 
MCTOMHMKOM CBH-kia/iyHeHMfl M pesonaTopoM, onpeAenaiOT oSnacro nyMHOcru ycraHOBMBUueftcfl cromeih 
BOJiHbi M HanpaBJieHne K0Jie6aHMM a/ieKxpuMecKoro seicropa b peaoHaTope, KOTopwft coeA^HntoT c 
paapflAHoii KawepOM, ycraHaBXinBajOT Me>KAy hmmm cunbHyK) canab, b paap^AHOM Kawiepe nccneAyiOT 
pacnpeAeriBHue a/ieicrpoMarHviTHoro nojifl. ^^^JKCupyn oGnacru nyMHOcro, paaweLqaKDr nHMUMaTop b 
o6nacTM nyHHOcro peaoHaropa m paapsAHOM Kawepbi. npw 3Tom opMeHTMpyjOT ero oTHocMjenbHO 
HanpaBJieHMR KOJie6aHkiM aneicrpkmecKoro Beicropa b peaoHarope. 

A B ycrpoMCTBe b KanecTBe McroHHUKa CBM-najiyMeHUfl ncno/ibayeTcn CBH-MarHerpoH, m nHnunaTop 
pacnoJioKen oAHOBpeMeHHo b nojiocrnx peaoHaTopa m paapnAHOi^ KBMepbi, mto noaBOJiner CAenarb 

BblBOA O COOTBeTCTBMM KpMTepHK) "HOBHaHB". 

CyLi4H0CTb Mao6peTeHiiH aaioiiOHaeTCf) b cneAyK)Li4eM. 

KaK M3BecTHo, AJi« MHMunaMuiM pa3p5?Aa Tpe6yeTc« aHaHHTe/ibHo 6ojibUjafl Hanpn^KeHHocrb 
axieicrpuMecKoro no/ifl. nHorAa na wecKoribKo nopnAKOB, mbm a/i« noAAep>KaHMfl ropeniifl paapnAa. m 
noaroMy oSbWHO a^a reHepaMUM nnaawibi McnojibsyjOTCfl AoaonbHO Momnwe mctomhmkm CBM-nsnyMeHMfl. 

EcjiM >Ke McnonbsoBBTb wianoMoinHbiM mctohhmk CBM-MsnyneHMfl, nanp^iMep CBM-MarneTpoH, to hb 
arane, npeAUJecTByioineM nHMUnaqnM paap^Aa. Hy>KHO noAH^Tb Hanpn>KeHHOCTb ao Heo6xoAMMoro 
ypoBHH. fljia ajoro ycraHOBKy Hy>KH0 AononHMTb HaKonnTe/ieM anepriiM b A^anaaoHe CBM, b KanecTBe 
KOToporo MO>KeT 6brrb uicnoxibaoBaH 06'beMHbiii peaonarop. 

OAH3KO B aroM cJiyMae BoaHMKaer npo6neMa HacrpoAKu peaonaTopa m McroMHUKa CBH-M3iiyMeHiifl hb 
OAHy M Ty >Ke pe30HaHCHyK) MacroTy. 

UsaecTHbi MeroAbi nacrpoiiKM 11 craSMXikisauiivi HacroTbi warHerpoHa nojibiM pe30HaTopoM, npw aroM b 
peaoHBHCHOM CMcreMe MarHerpoHa no^B/inioTcn AonojiHWTeJibHbie peaoHancHbie cocronHiiM npw jik)6om 
xapaiaepe cbasm anoAHoro 6/ioKa MarHerpoHa c peaoHaropoM [CaMCOHOB fl.B. OcHOBbi pacHera vi 
KOHCTpynpoBaHna MarneTpoHOB.- M.: CoaeTCKoe paAWO. 1974, c. 167-194]. 

ripn aroM B cooTBeTCTBMM c npi/iHi4MnoM "MMHMManbHoro pacceflHMfl" KoneSaHWH CMcreMbi "wiarHerpoH - 
peaoHBTop" B036y>KAaiOTCfl hb tom MacroTe, hb kotopom AOcrnraeTcs Haneo/ibiuee OTHOiueHMe 
aanaceHHoii sHepniii k 06114811 aneprMw norepb aa nepwoA, to ecTb na nacTOTe. na KOTopoii Ao5poTHocTb 
CMCTewbi MBKCMManbHa. Tbk kbk Ao6poTHocTb co6cTBeHHOM peaoHaHCHOM CMcreMbi MarneTpoHa mhofo 
MeHbuue Ao6poTH0CTM o6"beMHoro peaonaTopa. KoneOaHnsR 6yAyT B035y>KAaTbcyi na peaohaHCHOii MacroTe 
CMCieMbi, o5pa30BaHHOM MarHBTpoHOM ki pe30HaTOpOM. ripn aTOM, KOHeHHO, AOJi>KHa 6biTb oSecneneHa 
"S/iMaocTb" aToft MacroTbi k co6cTBeHHOiii pa60Mei^ MacroTe MarneTpoHB. CTeneHb aToft enwaocTM 3aBi4CMT 
OT KOHKpeTHoro Tuna iicno/ib30BaHHoro MarneTpona h CTeneHki cb»3ii ero c pe30HaTopoM. 
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3to 03HaMaeT. hto ecnn MarwerpoH cw/ibHo cenaaH c oS-bewMbiM peaoHaropoM. m mx co6cTBeHHbie 
peaoHaHCHbie MacroTbi c TOMHOCTbK) nopnflKa HecKo/ibKnx (He Sonee 10%) coenaflaiOT, Ko/ieSaHwji Sy^yr 
B036y?KAaTbcn hb pe30HaHCHof^ sacroTe CMcreMbi 6e3 ncno/ibaoBaHMn KaKux-jinOo MexaHkmecioix 
aneMeHTOB HacrpofiKM MacroTbt. 

fljiji noHM>KeHMn nopora reHepaqiiM anasMbi n cHWKeHMn yposHn moiuhoctm b o6jiacTM 
njia3Moo6pa30BaHM5? pa3Meii4aiOT MHnuMarop, KOTopwM wcnonbsyjOT TaioKe An« oSecneseHUfl cnjibHow 
CB5i3M B CMcreMe CBM-MameTpoH - pesoHarop m pa3pflAHafl icawepa. flnw aroro ero ycraHaannBaiOT 
OAHOBpeMeHHO B noJiocTOx pesoHaropa ii pazp^Hoih icaMepbi. 

CnnbHafl cBPSb b cMcreMe CBM-MarHeTpoH-pe30HaTop MO>KeT Sbirb ycraHOBiieHa, HanpuMep, ecnii 
ManyMaK)U4MM aneMBHT CBM-MamerpoHa 6yAeT pa3MeLi4eH b pesoHarope. 

3tot pe)KMM paSoTbi CMcreMbi MO>KeT noAflep>KMBaTbCfl TonbKo b tom cJiyMae, ecxiM 6yAeT o6ecneMeHa 
BbicoKa5i AoSpoTHOCTb Bce^ CMCTeMbi: MameTpoH - oS'beMHbiM pe30HaTop - pa3pHAHa» KBMepa b ue/iOM, 
A^fl Hero Heo6xoAiiMO iiCKnK)HiiTb KaKMe-nndo norepM aHepruM ii3 CMcreMbi (HanpMMep hb M3JiyMeHMe bo 
BweiuHee npocrpaHCTBo), aa MCicnioMeHHeM HekisSexcHbix noTepb ii3-3a KOHenHofi hpoboammoctm creHOK 
pe30HaTopa hb arane HaKonneHMn aHepmii. 

B cnynae oSecneneHMfl Bcex 3tmx ycnoBnw BHyrpn oei^eMHoro pesoHaropa HamiHaeTCfl HaKonneHwe 
SHepruM M o6pa3yeTcn croflHan BOJiHa. MMeioiAap MBKCHMyM i/i MUHMMyM Hanpn>KeHHocTM aneiapiiMecKoro 
no/ifl, npocrpaHCTBeHHoe pacnpeAe/ieHwe Koxopbix saBucwr ot KOHkpeTHoro Tuna oSi^eMHoro pe30HaTopa 
(MKHMHAP^MecKdM, KoaKCkiajibHbm, np5)MoyrojibHbm M T.A.) ^ Tkina B036y>ig:iaeMbix Kone6aHtiM. 

npM 3T0M Hanp5i>KeHH0CTb dJieiapiiMecKoro nom b Mecrax pacnoJio>KeHiifl MBKCMMyMOB (raK Ha3biBaeMbix 
"nyMHocrei^'*) 3HaMtiTenbH0 npeBbimaeT Hanpn)KeHHOCTb nonfi, KoxopyK) pa3BMBaeT MameTpoH npM 
MsnyHeHMM b cboSoahom npocrpaHCTBe. Ann BbicoKOAo6poTHbtx peaoHaropoB ycM/ieHMe Hanpn>KeHHOCTM 
nojifl M0>KeT AOCTuraTb OHeHb Sonbujux Be/inmiH, nopPAKa 100 m 5oJiee. 

B o6biHHbix cxeMax ncnojibsoBaHMA oS-beMHbix pesoHaTopoB An« CBM-npo6o« nocne AOCTM>KeHiifl 
npo6o^Hoi) Hanpfl>KeHHOCTM HaMMHaercsi rasoBbtj^ paspHA, Koropbiii pacnpocrpaHfleTcn Ha aecb oS-beM 
pe30HaTopa. 

Pacnono>KeHMe MHUMtiaTopa b no/iocTPx pe30HaTopa m pa3pfiAH0vi Kaiwiepbt noaso/ineT tictcnioMkiTb 
MsnyMeHne m3 paapflAHOM KaMepw bo BHeiiiHee npocrpaHCTBo na npeApaapHAHoii craAnn m oGecnennTb 
cMJibHyK) CBn3b Me>KAy pssoHaTopoM M pa3p;iAH0M KaMepoH, b pesy/ibrare Mero BHyrpii pasp^^AHoii 
KaMepbi ycraHaBJiMBaeTcn caon cronHaR Bo/iHa. 

MHoroMMcneHHbie SKcnepiiMeHTbi noKaaa/in, mto ec/iM KOHeu MHUMnaropa, pacnojio>KeHHbii^ b pa3pflAH0M 
KaMepe, nonaAaex b o5nacTb nyMHOcru o6pa30BaBLueMC5i b new cromeiA sonHbi. to npowcxoAUT pa3p5iA 
B6iiM3ki KOHua MH^MtiaTopa, TO ecTb TaM. TAe HeoAHopoAHOCTb noun MaKc^Ma/ibHan. 

ripocTpaHCTBeHHoe pacnono>KeHMe nysHOCTeM sneiapviMecKoro nonn BHyTpn paap^AHoi^ KaMepw 
onpeAejifieTC5^ 4>opMofi \a pasMepaMki paap^AHoii KaMepbi. 

TaK KBK KOHeu kiHUMMaTopa, HaxoA^Li4t4iicn BHyrpvi pesoHBTopa pacnojio>KeH b o6JiacTM BbicoKoR 
Hanpn>KeHHOcTti no/in, Heo6xoAtiMO npeAnpMH^b cneqMaJibHbie Mepbi ^ns\ neAonymeHtiq B03Hi4KHOBeHiifl 
paspnAa b6jim3m SToro Konqa MHnqiiaTopa. Rn^ SToro mo>kho, HanpMMep. AwaivieTp kohmb HHnqnaTopa, 
HaxoAflLAeroc5^ BHyrpti pe30HaTopa, yseriiiMMTb KaK MkiHiiMyM BABoe no cpaBHeHtiio c A^aMeTpoM KOHqa 
kiHMMidaTopa, HaxoA^Luerocn b paspnAHOM KaMepe. 

yaeriMMeHMe A^aMeTpa no3BormeT noHMSMTb rpaAnenr no/in B6nM3M noBepxHOCTn MHHunaTopa m 
ysenviMMTb nponopquoHa/ibHo Hanp5R>KeHHOCTb nonj^. neoSxoAHMyK) aha npo6on rasa Bnyrpw pesonaTopa, 
T.e. noBbicMTb 3/ieiapiiMecKyK) npoHHOCTb peaoHaTopa. 

Hocjie kiHMLikiaMiiii pasp^iA JiOKannsnpyeTcn sQnmvi kohub MHiiunaTopa ii He pacnpocrpaHneTCP Ha APyme 
o6jiacTii paapflAHOi^ KaMepu m/im peaoHBTopa. 

HannHi/ie vtHkiMMBTopa n pasppAHOv) KBMepbi necKOJibKO MenneT coGcTBeHHyio peaoHBHCHyio nacTOTy 
cticreMbi MarHexpoH - oS-beMHbm pesoHaTop, ho tbk kbk npaKTMMecKii oTcyrcTByeT MS/iyweHiie m3 
CHcreMbi, Ao6poTHocTb cucreMbi, odpasoaaHHOb) MarneTpoHOM, peaonaTopoM, hhmmmbtopom m 
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paspflAHOM KaMepoi), ocraeTcsi BbicoKoi^. 

CBM-MameTpoH "caMOHacrpaMBaeTcsi'* Ha MacroTy, cooTBeTCTByioiilyK) pe30HaHCH0i^ Macroxe cMcreMbi 
MamerpoH - pesoHajop - wHuqMaTop - paapnAHaa lOMepa. TaK KaK ycraHOBJieHa cwibHaii CBflsb Me>KAy 
CBM-MamerpoHOM pesoHaropoM, c oahom cropoHw, m peaoHaropoM n paapsflHOM KaMepoM. c APyroM 
cTopoHbi, ManyMaeMan aHepm^t dctxt>eKrMBHO nepeAaercn b soHy ropenm nnaaMu. 

riocne B036y>KAeHiifl paap^Aa o5pa30BaBiua5iC5i nnaaMa HaMUHaer HHreHCMBHO nor/iouiaTb aHepmio, b 
peaynbTare Mero AoSpoTHOcrb scew CMcreMbi pesKo naAaex. aHeprernMecKn 6onee sbiroAHbiMn Ann 
MamerpoHa craHOBflrcfi KoneSaHun Ha csoew paSoHen HacroTe, MamerpoH nepecTpaMBaercji Ha aiy 
MacTOTy, M AanbHeiiLuee Ma/iyHeHiie sHepmii npoHcxoAMT Ha sroih MacToxe, 

ripn aroM. ecnw b CMny KaKux-nMSo npuMWH paapjvi noracHex, Ao6poTHocTb Bcew cucreMbi nepea OMenb 
KopoTKoe speMfl BoccraHOBMTCfl. MamerpoH nepecrponrcji. nponaoMAej noBoe HaKonjienne anepruM m 
cpaay >Ke nonsMTCfl paap«A. npoMe>KyTOK BpeMenw a^a BoaoSHOB/ieHUfl paap«Aa tbk mbji (-10"^ c), mto hb 
BjiMner na CTa6viJibHocTb pa6oTbi ycrpoftCTBa b mbjiom, npatcrumecKti aBTOMaTimecKii npoticxoAHT 
MHMMMaLiMfl paap^iAa, hto noaBO/ineT nonymiTb ycTowMUBbiM caMonHnmipyiouiiiMca nnaaMennbiM paapnA* 
npn axoM OH mo^kbt SbiTb nonyMen b BoaAyxe npn aTMoc(|)epHOM AaBJienuM m ne rpeSyej CBM- 
reneparopa BbicoKoro ypoBHP molmhoctm. 

Ann noKa/iMaaMMki paap^Aa bo BHemneM no otholughmk) k peaonaropy od'beMe, KBKOBbiM nB/inejcn 
aanojiHeHHan raaoM paapnAHan KaMepa, b peaonarop b oSnacTb nyMHocru ajieKTpMMecKoro nonn 
napanjie/ibHO aneiapuHecKOMy aeiaopy paaMeLJ4eH HHMLinarop, BToppw kohsli KOToporo BbiBeAen b 
paapflAHyK) KBMepy. 

TaKoe pdcnojio>KeHkie HHdutiaTopa noaao/ineT noHkiam-b nopor npo6on ki Ao6iiTbcn HHkiuMaqkiM paapnAa 
B6nMai4 KOHMa kiHuquiaTopa, HaxoA^iMerocn b paapnAHO^ icaMepe. 

Pa6oTa ycrpoftcTBa A^n peajmaauMM cnoco6a noncHnercn HepTe>KaMM, tab na 4>Mr. 1 - aapiiaHT 
ycrpoMCTBa. KorAa HHMqwaTop Bbino/iHen s bmab npnMonMHeMHoro npoBOAHMKa; Ha (pv\r, 2 - BapnaHX 
ycTpOMCTBa, KorAB MHnqnaTop BbmonneH b bha© U-o6pa3HOM nerjin cBnan; na cjDnr. 3 - BapnaHT 
ycTpoMCTsa, KorAa MHnmiaTop naorHyr b bmab AByx nepneHAMKynnpHo coeAMHeHHbix npnMoriMHeMHbix 
oTpeaKOB; na (p\Ar, 4 - aapnaHT ycxpoMCTBa. KorAa paapwAHan KaMepa ycTaHOBJiena KoaKcua/ibHO c 
KOHUOM MHnqnaTopa, naxoAflmerocn b neih; na c}5Mr. 5 - aapnaHT ycrpoMCTBa, KorAa kohbli MHnqnaTopa, 
HaxoAniMMMcn B peaoHaTope, ne coeAMHen c ero npoBOAni^e^ noaepxHOcrbK), a Ai^aMerp ero kbk 
MMHMMyM B 2 paaa 6ojibUje Ai^aMerpa Konqa MHnqnaTopa, HaxoAniAerocn b paapnAHOi^ KaMepa. 

ycrpoMCTBo coAepjKMT CBM-MameTpoH 1 . nanyHawaiMM a/ieMeHT 2 KOToporo paaMeiyen b nonocrw 
o5*beMHoro peaoHBTopa 3, b ero nonocTM ycraHOBJieH TaK>Ke HHMMnaTop 4, oamh Koneu KOToporo 5 
HaxoAMTcn b paapnAHOft KaMepe 6 w na nero HaAero coruio 7 m Tpy6Ka 8 na AwaneKxpuMecKoro Marepnana 
c BbicoKoCi TeMnepaiypoM n/iaB/ieHMn ii hm3kmmii norepnMki anepniM na CBM-MajiyweHMii. APyroft Koweq 
MHiiMnaTopa 9 BbiseAeH na nojiocru peaoHaxopa m noACoeflUHeH k cucreMe noAanM raaa, d2 m d-, - 

AwaMerpbi kohmob HHnqnaTopa, pacnono>KeHHbie cooTBercTBeHHo b peaonarope 3 m paapnAHoJi KaMepe 6 
(4)Mr. 5). 

BapnaHTbi ocyiiiecTBneHun M3o6peTeHiin 
Pa5oTaeT ycjpoMCTBO cneAyJOiUMM o6paaoM. 

nocne noAaHM Hanpn)KeHvin nuiTaHun hb MamerpoH 1 aa OMeHb KopoTKoe Bpewn (- 10"® c) npoMCXOAMT 
ycTaHOBJieHne MacroTbi, cooTBercTBytoLMeii peaonancHOM MacTore CMcreMbi MamerpoH 1 - peaoHarop 3 - 
MHMMMaTop 4 - paap^AHan KaMepa 6. 

flanee nponcxoAUT HaKonneHwe aHepniM b TeMeHwe -10"® c ao AOCTM^KeHun npoSoMHow Hanpn>KeHHOCTM. 
BS/iMan KOHMa 5 nHnqiiaTopa 4, HaxoAnii4erocn b paapnAHOM KaMepe 6, aa>KMraeTCfl paap^A. anepnifl 
CBM, nanyMaeMan mctomhmkom wanyMeHun 2 MarneTpoHa 1, nomoiiiaeTcn oOpaaoBaBLueMcn nnaaMOM. 
Conno 7 w AManeKxpuHecKan Tpy6Ka 8 BMecre c cucreMOM noAanw raaa cjDopMMpyKJT nnaaMBHHyK) crpyK). 
B cjiyMae ecnn paap«A noracHer, npouecc MHHunaMMH aBTOMBTMHecKM noBTopwrcn. 

TaK KBK MHHLiMaTop BbinoJiHseT OAHOBpeMeHHO poxib axieMBHTa, o6ecneMMBaK>ii4ero cunbHyjo canab Me>KAy 
peaoHaTopoM m paapHQHOM KaMepow, ero paaMepw AO/i>KHbi oGecneniiBaTb onrnManbHbie ycjiOBMn 
nepeAasM aneprviM b aony ropennfl paapjiAa nocne HHMquaMMM. MHoroHncjieHHbie SKcnepuMeHTbi 
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noKasajiui, wto HaiinymuMe peay/ibrarbi AocrviraiOTcn, ec/iM a^khb MHUMMaropa Bbi6paHa m3 cooTHOLueHMn 
L = nX/2+X/4(1). 



L - o6u{a5i A^MHa MHiiuviaTopa; 

X ' Anv\Ha BOJiHbi CBM*M3/iyHeHMR B CB060AHOM npocrpaHCTBe; 
n. 1.2.3... 

ripM 3TOM MHMMtiaTop Mo^KST 6biTb BbinoJiHeH B BMA^ npflMOJiMHei^Horo npoBOAHMKa, optieHTMpoBaHHoro 
napan/iejibHO aneicrpkmecKOMy Beicropy. 

Tbk KaK pacnono>KeHMe nyHHocreM 3JieKTpi4HecKoro nojia BHyrpM paspPAHOM KaMepw aaBMcuT or c|)opMbi m 
pasMepoB paapflAHOM KaMepbi vi b oSuibm cjiyMae He coBnaA3BT c MecTopacnojio>KeHMeM kohmb 
MHMqiiaTopa, a^p paap^HOf^ KaMepbi nponaaonbHOM (t>opMbi HeoSxoA^Ma noAroHKa AHMHbi kiMkiu^aTopa, 
MTo Ai^fl np^MOJiMHeMHoro iiHiii4MaTopa Mo>KeT BcrynkiTb b npoTMBopenMe c TpeSoBaH^eM onrnMaxibHOii 

A^MHbl L. 

HaH/iyMUJMM BapnaHTOM nBnneTCn tot, B KOTOpOM HHMUHaTOp BbinOnHBH B BMAe U-06pa3HOM neTJIM CBn3l^ 

Vim ii3orHyT b BkiAe Asyx nepneHAMKynnpHO coeA^HeHHbix npnMoniiHef^Hbix oTpesKOB, npM 3tom A^MHa 
ero OTpe3Ka, pacnojio>KeHHoro BHyrpn pesoHBTopa napan/ie/ibHo aneiapMHecKOMy Beicropy, paBHa A/4. 

OnTMwa/ibHbie yc/iOBM« nepeAann sHeprnn AOCJiiraiOTCfl, ecnn a^mmb ynacTKa MHnqwaTopa, 
HaxoAHLi4eroc59 b nyMHocru a/ieiapymecKoro nonn pe30HaTopa napan/ienbHO d/ieicrpvmecKOMy aeiaopy, 

cocraBMT X/4. 



ripii McnojibSOBaHHii ycrpoMCTBa a^» iiOHi43auiiii. HarpeBa m BbiBOAa bo BHeujHiOK) cpeAy noTOKa nnasMbi 
B BMAe nJia3MeHHO(^ crpyM MeTajiJiMMecKMM MHMMMarop MO>KeT 6biTb BbinojiHeH b bmab Tpy6onpoBOAa> npti 
3T0M ero KOHei4, dJieicrpMMecKvi coeAMHeHHbif^ c noaepxHOcrbK) pe30HaTopa, BbiaeAeH Mepe3 creHKy 
pesoHaTopa m noAKnjoHeH k cMcreivie noAaHn rasa. 

flnq Toro MTo6bi 3aAaTb cKopocrb m (t>opMy crpyw nna3Mbi hb kohmb nHUMMaTopa, HaxoAfli^eMCfl b 
pa3p5iAHoP) KBMepe, MOTKej 6brrb ycraHOBJieHO conno 113 Tyron/iaBKoro MeTaJi/ia. KOTopoe OAHospeMeHHo 
npeAynpe>KAaeT paspytueHne KOMua nHMunaTopa o6pa3yK>Li4ejicfl BbicoKOTeMnepaTypHoi) ruiasMoK. 

fljifl Toro MTo6bi c4)opMiipoBaTb cTpyio nna3Mbi, Ha Hero MO>KeT 5brrb naABTa Tpy6Ka m3 
Ati3/ieKrpkmecKoro MaTepi^ana c BbicoKOM TeMnepaTypoM nnaBneHnq m hmskiimii noTepnMki sHepmii na 
CBM-vianyMeHiiifi, HanpMMep m Kaapua. TaKan TpySKa M0>KeT 6brrb pasMeiueHa Ha 3tom kohmb m b tom 
BapkiaHTe, KorAa hb kohub MHiiMMaTopa HaABTo conno. 

□poS/ieMa TennoBbix narpyaoK hb creHKn AMsneiapiiMecKoi^ TpySKw co cropoHbi njiasMeHHOi) crpyn Mo>KeT 
6biTb peiueHa craHAapTHbiMn cnocoSaMM. nanpuMep, saKpyHUBaHneM njia3MeHHOj^ crpyM aoKpyr CBoei^ 

OCM, BHeUJHMM oSAyBOM Tpy6KM M APyr^MM. 
npOMblLU/ieHHan npHMeHMMOCTb. 

B o5biHHO McnoJibayeMbix MuriMHApuMecKHX peaoHaropax, B035y>KAaeMbix na MOAe Kone5aHHM TM 010. 
HanpflKeHHOCTb aneicrpuHecKoro no/ifl b qenrpe peaonaTopa cornacHO [MaK-floHa/iA A. CBM npoSow b 
ra3ax.- M.: Miip, 1969. c. 167] cocraanneT 



o o o 

TAe Pq - MOunHOCTb M3JiyMeHM« CBM-MarHBTpoHa; 
Q - AoSpoTHOCTb peaoHBTopa; 
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• 





n = 0.27.€^.V (3). 



TAe Eq = B,85 - 10'''^ 0/m - Ai^3^e)crpMMecKa5i npoHimaeMOCXb b BBKyyMe; 



V - oe-beM pedOHBTopa, KOTopbm o6bmHO Bbi6MpaeTcn iok V - X^, 
TAe X ' AJiMHa BOJiHbi CBM-iiajiyMeHMfl b cboSoahom npocrpaHCTBe. 

McnoJibayji c|)opMyny (2) A^n pacMera. mo>kho noAo6paTb o6i>eMHbiM peaoHarop c OTHocurenbHO 

HeBblCOKOM AOSpOTHOCTbK) (Q) M npn 3T0M AOCTMHb AOBOJlbHO BblCOKOM Hanp«)KeHHOCTM B qeHTpe 

pesoKBTopa. 

HanpuMep, npn Pq = 1 kBt, w^/zn = 2.45 T Tu, V = 1 n, Q = 10^. Hanpfl>KeHHOCTb a/ieiapuMecKoro nonn Eq 

160 kB/cm. flnfl npuMepa npoSowHaf? HanpHKeHHOCTb nn^ BOSAyxa npw aTMoc4)epHOM AaBJieHMH 
cocraBJineT okojio 30 kB/cm. 

flpMMep KOHKpeTHOrO MCnOJ1b30BaHlin. 

Mcno/ib30Bajicn MameTpoH c Sjiokom nuraHMfl or 6bnroBbix CBM-neneft, nMewLMMf* MomHOCTb P = 800 Bt 
M MacToiy f = Wjj^'ZTr =2,45 rru, 3to nosBonnno npw X = 12 cm McnonbSOBaxb pe30HaTop. nsroTOBJieHHbift, 
HanpMwep, m3 mbam. o6"beMOM V = 0,7 Ji. 

Paap^AHaq KaMepa 6bma BbinoriHeHa b bhab i4M/iMHApa, KoaKCManbHoro c pacnonoKeHHbiM b hbm kohmom 
MHMUMaTopa c MOJinSAeHOBbiM con/ioM M AM3JieicTpnHecK0M rpySKOM M3 KBapua. B KaMecTBe paSonero rasa 
vicnojib30Bajicn BOSAyx npvi aTMOCcfDepHOM AaB/ieHtiki. 

TeMnepaiypa o6pa30BaBUjeMcn b raKoii KOH4)MrypaL4MM n/iasMeHHOM crpyn Aocrora/ia 4500°C. flpn 3tom 
B TeMeHwe 2 h paSoTbi ycrpofiCTBa 3po3iiM iiHuuiiaTopa He Ha6/iK)AaJiocb. 

ycrpoMCTBO oTJiMMaeTcn BbicoKOM CTaSnnbHOCTbK) B paSoTe, MHMLiiiaMMJi pasp^AB B cjiynae rameHnfl 
nnasMbi npowcxoAMT aBTOMaTHHecKn npn HeSoJiboiOM noTpe6ji5?eMOft moiuhoctii. TaKoe ycrpoMCTBO 
MO>KeT paSoraxb ox o6bmHOM 6brroBOM s/ieicxpocexii. 

KpoMe xoro, ycxpoMCXBO oxnuMaexcn KownaKTHOcxbto ti npocxoxoft KOHCxpyKquM, b hbm oxcyxcxByiox 
KaKMe-/iii6o MexaHMHecKM nepeMeii4aeMbie AeTann. 

Bee 3X0 nosBOfiflex pearmaoBaxb cnoco6, Mcnonbsya ycxpoMcxBO bo MHomx oxpacn^x, Hanpuwep aha 
csapKvi, pesKM /iK)6bix MexanjiOB, Aa>Ke xaKWx. kbk Bonb<t>paM, AJifl HBHeceHUfi noKpbixuPi m3 xyronnaBKMX 
wiaxepnanoB. a KOMnaKXHOcxb m Manora6apMXHocxb ycxpoMcxBa no3Bo™iox npMMeH$)Xb ero b xaKiix 
oxpacjiflx. KaK weAMMUHa, cxoMaxonornfl. lOBeJinpHoe AeJio. 



1. Cnoco6 reHepaMUM nnasMbi, aaKniOMawiuMMCfl b MHUMnnpoBaHUM paspsAa b raaoaoM cpeAe c noMOUibK) 
3JieicTpoMarHm'HOM BOJiHbi CBM-AMana30Ha, oxnuMaiouuMMCW xeM. hxo ncnoribsyiox ManoMoiAHbiw 
MCxoHHMK CBM-M3nyMeHM«, Hanp»>KeHHOcxb sneiapoMarHMXHoro no/in Koxoporo noBbimaiox. An« nero 
Mcnonb3y»ox oG'beMHbm pesoHaxop, ycxaHaanMBaiox cn/ibHyK) cansb Me>KAy mcxomhmkom CBM-MSJiyHeHun m 
pesoHaxopoM, B035y>KAaiox KOXieSaHnji Ha nacxoxe. cooxeexcxByioaieM peaoHaHCHOi^ Macxoxe CMCxewbi, 
o5pa30BaHHOM McxoHHMKOM CBH-ii3/iyMeHMfl M pesoHaxopoM. onpeAexiflK)x o6nacxM nyMHocxw 
ycxaHOBMBLue^cp cxonneM Bonnbi h HanpaBJieHne Ko/ie6aHkifi 3neicxpiiHecKoro aeiaopa b pe30Haxope. 
Koxopbm coeAMH^iox c paspnAHOM icaMepoM, ycxaHaBJinBatox Me>KAy hmmm CMJibHyio cansb. b pa3p$)AHOi^ 
KaMepe wccneAy»ox pacnpeAenenMe sneicrpoMarHnxHoro no/in. 0MKCMpyfl oSnacxM nyHHOcxw, pa3Meii4aK)x 
HHiiqinaxop b o6iiacTii nywHocxM pe30Haxopa vi paspfiAHof^ KBMepbt, npii axoM opMeHxupyiox ero 



<t>OPMynA klSOBPETEHU^ 



http://www.fips.ru/cdfi/fips.dll? 



14.01.2004 



2171554 Ctp.9h3I0 




OTHOCMTejibHo HBTxpasnSHVi^ Kone6aHti(i ajieicrpiiMecKoro Beiaopa b pesoHarope, nocne Mero B036y>KAaK>T 
Kone6aHM5i Ha MacTore. cooTBeTCTByiou4ef! pe30HaHCHoii nacTOTe CMcreMbi; mctomhuk CBM-ii3JiyMeHM5) - 
peaoHarop - nHMMMaxop - paapHflHaw Kawjepa. yBenMMMBa5? HanpjoKeHHocTb sjiejapoMamwrHoro non« ao 
Be/iMMMHw, npeBbiLuajOLMevi npoSowHyio HanpnxceHHOCTb ^ns^ rasa. aanonHflJomero paapflflHyK) KaMepy, 
MHMMiiMpyn TeM caMbiM pa3p5)A, m BOSAeMCTBiieM CBM-M3JiyHeHii5i reHepiipyioT nnasMy. 

2. ycrpoMCTBo An« ocymecTB/ieHiifl cnocoSa reHepaunn rmaaMbi no n.1, coAep>Kaii4ee mctomhmk CBH- 
nanyMeHMfl, sanonHeHHyK) raaoM paapnAHyio Kawiepy, pa3Meu4eHHbiM b Hew MHnunaTop, BbinonHeHHbiii us 
TOKonpoBOAflLMero MaTepwana. OTnMMaK)U4eec5i xeM, mto ycrpoMCTBO AononHeHO oG'bewHbiM 
peaoHaTopoM. a nHMUMaxop ycraHOBJieH oAHOBpeweHHo b nojiocTRx pa3pnAHOM KaMepu ii peaoHaropa, 
npn 3TOM KOHCM nHMMMaTopa. pacnojiO)KeHHbtM B paapRAHOM KBMepe, paaivieuieH b oSjiacm nyHHocm, 
ycraHOBMBUjeMCfi BHyrpM paspaQHoii KaMepbi cromei^ BO/iHbi, a APyroi^ noMemeH BHyrpii pe30HaTopa b 
o6jiacTb nyMHOCTM ycraHOBMBUjeMCfl b mbm cromevi bojihw, a b KanecTBe McroHHMKa CBM-nanyMeHMfl 
McnojibaoBaH CBH-MameTpoH, pa6oMafl Macroxa KOToporo cooTBercTByeT pesoHaHCHOM nacroTe 
oS-beMHoro pesoHaropa, npn 3tom nanyMaiouiiii) ajieMem- CBM-MameTpoHa pacnono>KeH BHyrpvi 
o6'beMHoro pesoHaropa. 

3. ycrpoMCTBo no n.2, oTJiMMatoLMeecn reivi. mto KOHeq MHnqnaTopa, HaxoAnuunvicn b pesoHaTope, 
aneKTpimecKM coeAUHCH c npoBOA«ii4eM noBepxHOcxbio peaoHaxopa. 

4. ycrpoMCTBO no n.2. 0TnMMaK)Li4eecfl tcm. mto kohcm MHUMnajopa, HaxoA5iii4MMcy? b pe30HaTope, He 
coeAMHen c ero npoBOA«u4eM noaepxHOcrbK), a AnaivieTp ero, kbk MMHUMyM, b 2 paaa 6onbUje AwaMerpa 
KOHMB MHMMMaTopa, HaxoA^LMerocn b paap^AHOM Kaiwiepe. 

5. ycrpoftcTBo no nK)6oMy Ma nn.2 - 4, ornMHaiomeecfl tbm, mto A^nna nHMMMaropa BbiSpaHa wa 

COOTHOLUeHMfl 

L = nA/2+X/4, 

fAe L - oSiAan Amina nHMUktaropa; 

X - ^nmB BOiiHbi CBM-wanyMeHMH b cbo6oahom npocrpaHCTBe; 
n = 0.1.2.... 

6. ycrpoiiCTBO no nK>6oMy via nn.2 - 5, OTjiMMaK)Q4eecn xeM, mto mhhumbtop BbinonneH npnMoriMHefiHbiM. 

7. ycTpoftcTBO no nK)6oMy na nn.2 - 5, OT/iiiMaK)Li4eec5i tbm, mto WHHUnaTop BbinojiHeH naomyrbiM. 

8. ycTpoMCTBo no nK)6oMy i/ia nn.2 - 5 m 7. OTnuMawiMeecfl tbm. mto MHMqMaTop BbinonneH b SMAe U- 
o6paaHOM nernvi CBJian, npw stom b oSnacru nyMHOcrvi ycraHOBMBiueMcn sHyrpn peaonaTopa CTOHMeti 
BOJiHbi napa/ineribHo ajieicrpuMecKOMy seicropy pacnono)KeH yMacroK neT/iw CBflan, coeAMHnK)iJL4MM 

napa/ine/ibHbie ee Macru, n ero nnvina paBna X/4. 

9. ycrpoMCTBo no nioSoMy na nn,2 - 5 n 7. OT/inMaKDmeecH Tew. mto MHnqnaTop naomyT b BHAe AByx 
nepneHAMKyn«pHo coeAHHeHHbix npnMonMHewHbix OTpeaKOB, npw aTOM Annna ero OTpeaKa, 

pacno/io>KeHHoro BH/rpM peaoHaTopa napan/ie/ibHO aneiorpiiMecKOMy aeicTopy, paana X/4. 



10. ycrpoMCTBO no JiJoGoMy na nn.2 - 9. OTniiMaK)ii4eecfl TeM, mto nHnmiaTop BbinonneH s BHAe 
TpySonpoBOAa n Koneq ero, HaxoAHU4^^MC« b peaoHBTope, BbiaeAen Ma Hero m noAKnjOMen k cucTeMe 
noAaMM raaa. 

11. ycTpoftCTBO no n.10, OTnMMa»ou4eecR Tew, mto Koneu nHULinaTopa. paaMeaienHbiM Bnyrpn paapHAHOw 
KBMepbi, CHa6?KeH connoM Ma TyronnasKoro MBTepiiana. 

12. ycTpoMCTBO no n.10 unw 11, OTni4MaK>LJ4eec5i TeM, mto hb KOHeu MHtiMnaTopa, paaMeuieHHbtfi BHyrpn 
paap^AHOM KaMepbi. naAeTa TpySKa Ma AManeicrpiiMecKoro MaTepnana c BbicoKOM TeMnepaTypoi^ 
nnaaneHMfl m HwaKHMn noTepflWM anepruM na CBM. 
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13. ycrpoMCTBo no n.12, OT/iMHatOLi^eecn reivi, mto Tpy6Ka, HaAera^i Ha pasMeiueHHbiM BHyrpii paap^iAHOM 
lOMepbi KOHeii MHMuiiaTopa, BbinojiHewa m3 Ksapqa. 

14. YcrpofiCTBO no JiK)6oMy 113 nn.2 - 12. OTiiMMaK>U4eecn TeM, wto pa3pRAHa5i KaMepa BunojiHeHa b BtiAe 
MMJikiHApa, KoaKCiianbHoro c MacTbio HHMUMaTopa, pacnoJio)KeHHoi^ b weM. 

npMopMTex no nyHKTaM: 
25.05.99 no nn.1.2, 4. 7; 
07.04.99 no nn.3. 5, 6. 8 - 14. 
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